Quantification of Cat-Pro and Pd coating and grafting per particle was evaluated by Energy-dispersive X-ray (EDX), FTIR and thermogravimetric analysis (TGA) respectively. EDX microanalyses were performed using a TM 3000 tabletop microscope equipped with a Swift EDX-ray 3000 microanalysis system (Oxford Instruments). Samples were deposited as powder on a copper surface, and data were collected using a 15 kV accelerating voltage, studying ratio of iron vs Pd and knowing the average number of iron atoms/particles. The thermogravimetric analysis (TGA) curves were recorded using a LabsSys evo TG-DTA-DSC 16000 device manufactured by Setaram Instrumentation. X-ray Photoelectron Spectroscopy (XPS) data were recorded on a PHI Versaprobe 5000 device and Al-K monochromated radiation (1486.6 eV, 50 W with a 200-µm-diameter spot size) was used as X-ray source. Pass energy is 200 eV for spectra and 60 eV for windows (quantifications and curve fitting are obtained from windows acquisitions). Powder samples were prepared by pressing the sample powder on an indium sheet. Neutralization was used to minimize charge effects and the adventitious carbon C1s peak at 284.5 eV was used as the reference. The pressure in analysis chamber during acquisition is around 8.10 -8 Pa. Photoemission peak areas were calculated after background subtraction using a Shirley routine and all concentration calculations were done with Multipack software. Windows were decomposed into components by fitting with Gaussian (70%)-Lorentzian (30%) peaks. In the fitting procedure, Full-Widths at Half-Maximum (FWHMs) were set with Casa XPS software." The magnetic behavior of the as-synthesized nanoparticles was characterized at room temperature using a vibrating magnetometer was characterized at room temperature using a vibrating magnetometer, VSM (Dautum Design, Versalab). The fluorescence measurements were performed with Spex Fluoromax spectrofluorometer (HORIBA jobin-Yvon, france) equipped with a Hamamatsu 928 photomultiplier. Chemicals reaction under microwave irradiation were performed using Mono Wave 300 (Anton, Paar) in sealed vessel.
Chemical synthesis and characterization
Cat- pyrrolidine-2-carboxamide Dopamine hydrochloride (948 mg, 5 mmol) was solubilized with 10mL CH 2 Cl 2 and N,N-diisopropylethylamine (1,74 mL, 10 mmol) was added to the mixture. Then 6 mL of a solution (Boc)-L-Pro-OSu (1,59 g, 5 mmol) in CH 2 Cl 2 were added and the resulting mixture was stirred for 3 days at room temperature. The orange-yellow crystal clear solution was then extracted and washed twice with an acid solution (0.1M KHSO 4 ) and twice with 0.1 M NaOH. The crude product was evaporated to yield a yellow oil which was used without further purification. Dopamine-(Boc)-L-Proline was then solubilized with 3 mL CH 2 Cl 2 and 3mL of trifluoroacetic acid (TFA) were added. The mixture was stirred 30 min at room temperature and then CH 2 Cl 2 and TFA were evaporated. After two washing with Et 2 O, the product is filtered. The product is obtained as TFA salt and yielded a yellow oil (1.47 g, 81% global yield on the two steps). 09 ; 143.73 ; 142,28 ; 131,66 ; 121,17 ; 116,62 ; 116,11 ; 59,58 ; 46,29 ; 40,48 ; 35,59 ; 29,83, ; 23,49 
Nanoparticles synthesis and coating / immobilization of Palladium
The bare maghemite nanoparticles, Fe 2 O 3 nanocrystals (average diameter 10.5 nm and size distribution  = 0.2), were synthesized according to the following procedure (Lalatonne 2008). Dimethylamine ((CH 3 ) 2 NH) was added to an aqueous solution of ferrous dodecyl sulfate (Fe(DS) 2 ). The final concentrations after the reactants were mixed were 1.4.10 -2 mol.L -1 and 1.4 mol.L -1 respectively for Fe(DS) 2 and dimethylamine. The solution was stirred vigorously for 2 h at 28 °C. 12 mL of HCl (1 M) were then added in order to reach the isoelectric point (around pH = 7), inducing nanoparticle precipitation. The precipitate was isolated from the supernatant using magnetic separation. After 10 washings at neutral pH, the nanoparticles were then dispersed at pH=2 in distilled water. The average number of Cat-Pro per nanocrystal was measured by thermogravimetric analysis and orthophthaldialdehyde (OPA) analysis. For the OPA method, 50 mL of the sample was diluted in 50 mL of NaOH 2 N and left overnight at 60°C. 5 ; 1666.5 ; 1634.7 ; 1574.7 ; 1411.8 ; 1386.4 ; 890.6 ; 633.7 ; 589.2 ; 448.4. General procedure for Suzuki-Miyaura cross coupling : (0.22 mmole) and 80 µL of triethylamine (0.6 mmole) were then added. The glass walls of the vial were rinsed with 1 mL ethanol and a caps was fixed on the top of the vial. The vial was heated in a microwave appartus for 30 min. at 80°C using ruby thermometer (step 1: heat in 2 min. to 80°C, step 2 hold at 80°C for 28 min. Stirrer speed 1200 rpm for both steps). After cooling of the solution 1 mL of diethyl ether was added and the organic layer was extracted 5 times. The nanocatalyst was then washed using magnetic separation by 5 times 1 mL of ethanol and 5 times 1 mL of water. It can be then reused directly or stored in water. The product was then isolated by evaporation and purified by simple filtration over silica when conversion was total or purified by silica gel column chromatography using ethyl acetate hexane mixtures when starting halogenated reactants remained un reacted. = 197.7 ; 147.8 ; 147.0 ; 146.4 ; 143.3 ; 137.2 ; 129.3 ; 128.3 ; 127.8 ; 124.4 = 197.8 ; 147.6 ; 146.7 ; 139.5 ; 138.1 ; 132.0 ; 129.7 ; 129.0 ; 128.2 ; 127.2 ; 124.4 ; 27 .0 ppm. = 191.8 ; 147.9 ; 146.2 ; 144.7 ; 136.4 ; 130.6 ; 128.4 ; 128.3 ; 124.5 ppm. 2 ; 147.7 ; 146.5 ; 143.0 ; 130.5 ; 128.2 ; 127.5 ; 124.3 ; 61.4 ; 14.7 ppm. 8 ; 141.8 ; 140.8 ; 128.9 ; 127.9 ; 126.2 ; 125.9 ; 124.6 ppm. 
